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1.2 


COvjnltive aovelopRient Is a diynamlc process^ 
influenced Icy^ both envlroiunont and maturation* Piaget 
has explained the process ot cognitive development in 
terms o£ an Invariant sequence o£ guaXitatlvely different 
stages with ouch stage necessary for launching one on to 
the next* 

aTaJi::;^ Ui‘ Ui2VJLOPMx;itT 

Piaget's most eignificont contribution to 
contemporary educational thought and practice hae been 
his eheracteri nation of specific cognitive developmental 
stages of children* Piaget has divided the perioda of 
cognitive development into four major developmental 
stages* i::ach stage reflects a range of organisational 
patterns which occur in a definite sequence within an 
approximate age span in the continum of developm^^nt* 
Piaget U953> has identified these c;tages as follows c 

1* i'he ^sensory motor stage* 

2* The Pre*opQrational stage# 

3* fhe ConcretG*operational stage# 

4* fhe ^'ormal«operational stage# 

Though pre^operatlonal and concrete operational 
stages one of great significance for educationists and 
psyctiologista in order to understand the sequence of 
cognitive development and availability of logical 
structures at each stage but the present study is 
related with aoolescents who all are above the age of 
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3,l•^ so It is irrqpsrative to ol<dboratc the formal 
operational stage« 


1* JSjJtJuOUY MOjl'UH 

During this period developing organism achieves 
practical kno'.^lodgn, within# this poeiodf Piaget has 
idcntifioci sox aub»stagcs (i) The use of reflexes# 

(ii) jbhe first acciuirud adaptation and tho primary 
circular reaction# (111) The secunuary circular 
reactions and the procedures dlslined to moKe 
interesting sight Inst# (iv^ the coordination of the 
secondary schemata and their application to new 
situations* (v> tho tertiary circular reaction and 
the discovery of new means# through active experimentation 
end (vi) the Invention of now jencana through montal 
combinations* 

^^ccording to ^iagoc# simple r^iflexes o£ new 
born child have bccotoe acquired adaptation as a 
result of interaction with the environment* 

in second suhstegas a circular reaction refers 
to the repetition of a sensory motor responses which 
results ore not anticipated* The third sub^stages# 
is characterised by achievement of assimilation in 
reproducing# reorganising and generating aasimllation* 

The fouifth 8Ub«stages is a period of solidary 
transform actions and marks **# the first actually 
intalligent behaviour patterns* ** In fifth sub**^stage# 
organism builds on the major achievement of the 
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(a) tho evolution of a method for conserving new 
acquisitions and tronnforcning them into achetnata« 

(b) the Intogratlon of schemata in means ends relation* 
ships to innate intentional grouping of behaviour* 

in sixth 6ub*stages« organism displays the moot 
advanced form of goal directed behaviour and moves 
tovj^arcts t‘.o level of preconceptual thought* 

(2) gRS^QPfliiuvriOiiiAL j.TnGa t 

In this stage language and symbolic thought 
have tl;eir beginnings therefore this stage provides 
the autogonstic origin for thought* 

dntry into this stages requires the reconstruction 
which is essence amounts to translation without 
contradiction*pseoperational thought is the ideas of 
'*ropr«sentation'' with the related learners ability 
to differentiate between them* 

imitations i«e** the active replication of 
some Model event is the product of accomodation* find 
tho role of assimilation in developing symbols is to 
supply significants for the signifiers, which have 
been ^ived through invitation* Perhaps* the most 
limited cheuracteristics of the preoparatlonal thought 
Is its irravocsibility* Piaget has splitted this stage 
into two sub*etages i transduetive (2*4 years ) and 
Inductive (4*7 years)* 




i-it the sui>*stage X, child fa tie to construct* 
helrarchial urrangemontSf because after a short v^hlle 
he forgets the defining properties* In sub*stage IX* 
the chlla acquires a mode of dealing with many of the 
problema of intojratin different view points and 
informations from different sources* fhough child can 
gat correct way of a problem but he still does not 
hove a clear conceptual representation* 

3, XHb 3TAOa 

ihe diilu is able to direct his attention 
away from tim si^atic conditions and can focus on the 
whole set of successive changes that occurs In the 
process of tronsformation* ihe starting point of 
concrete operations is always the real rather then 
potential* curing this period* there are some logical 
inconsistencies in the childthinking call this 
efficiency ^cynoratlum** 

vhs two funciament<i*l types of concrete operations 
are i bogico-mathcrAaticaX operation and spatial 
operation (Piaget* 1967)* Piaget have divided operations 
during this stage into two main groups logical and 
infraological* ^e logical operations cisch as 
establishing one to one correspondence* adding and 
substracting are not tied to any specific quantities* 
space* time or the like as are the infralogical 
operations C oood* 1977}« 
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Aocoraing to i'i<av©il (1963) organisni oper^iLes 
\.;ith represontatlondi thought instoad o£ dltfoct action 
on objoct* The concroto operational cognitive 
structuru io mor.: ilexiblo# moro consistent# itiore 
cjauuring» ./wudent hae rich and integrated aBsimilatory 
or. :ni»ation in e j^ullibrium wit. a die criminative 
accomodation mechanism» l*iaget introduce non^psychological 
concept of group# "lattice” and ‘’grouping"* I'iaget has 
iuentified eight grouping* which depend upon group 
and lattice properties for their various characteristics* 

4* •SiiU. FUtflAL. QPJKAriOiNAL d^AGE t 

The approximate age range for one set of this 
stage being 11 to 16 years# it appears to be sytionyfflous 
with the traditional stage called^ Adolescence* This 
is the most crucial and challenging period so# is usually 
portrayed as a period of trouble and turmoil* Adolescents 
are pictured as being in a stage of constant and 
unKolioved conflict between the desire to remain 
children and tiic need to assume responsibility of 
aciulthoQU* They are send to be emotionally unstable* 
Jt’iaget# in sharp contrast to traditi..onal view# regard 
this period as the most exhilarating and productive 
time of life* ^t is the time when simple answers to 
the burning question are jubt not good enough# ^nlihe# 
the CQncr«io*» operationaithought which operates 
on hard tcmgible fact only# the formal^opecational 



thought Is not tlod up with perception enu meoiory* 

can not; reason on hypothesis an<^ not 
only an objects but# he constructed new operations# 
operations o£ propositional logic and not singly 
the operations o£ clashes# relations and m n^rs* 

Ho attains new structures* which are on the one 
hand combinatorial* corresponding to what mathematicians 
call lattice# on the other hanu more complicated 
group structure* At the level of concrete operations 
the operations apply within an immediate nighbourhood**” 
(Pripple one Kock Castle* 1954)• 

Xn this stage the comple^fity o£ organising 
reality has given way to the elegance of the poosible* 
or as £'lowell says (1953) that where the ccH%crete*» 
operational child ueals what is the more mature 
learner# using the Formal operations of intelligent 
behaviour# deals with what might be* 

The most distinctive feature® of Formal 
operational thought la that the organism atten^tn 
probXem**solving with abstract considerations of 
possible solutions# according to the relationships 
between the elements of the problem* This type of 
problem«*solvar will use logical analysis and cSNobinatorial 
experifRentation* He sees reality as a subset of all 
that is possible and has undergone a fundamental 
reorientation in his approach to the problem tasb* 
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Jio three nii^Jor charaoteristics o£ tho 
aovelopmentaJi atage ere i 
(i) a haae in a hypothotico^deauctive mo^el* 

Cii) the use o£ propositional reasoning anU finally# 

(iii^ the uso o£ combinatorial analysis# 

hypoth{jtiGO*>da«juctive reasoning trioans that the 
learner# manipulates propositions containing the <iat4 
of ro^ility# hut he is not limited to realltyf an in 
concrete operator* the formal operator organl^see concrete 
structure by accociK)8ation and aoelmilation and evolves 
proposltiono «infi operates on th^ini# thoroby producing 
lO'jical and testable statements by means of ’♦implication# 
connection# conjuctlon and identity”# Ircplications is 
the ability to embed one thought in another# connections 
means # the merging of two or more propositions# 
conjttctiott is the linking of multiple propositions# and 
identity is the presence of tv/o# equal elements In 
propositions# 


ft# 




Ca^lBmATOifaAL AMU lum 


Identifying and conttoXXing exp^rrintentel variables 
in a nysternatic way assumes an unaeriying comhlnatsrial# 
system. iJefore these combinations are random hut 
Xciter systematic and complex* At formal stage the 
child adopts a step by step combination method with 
generalisation ( oruber and Vonchh#1977)« 

Combinatorial analysis is an abstract«*approach 
to problem-solving unique to formal operations* The 
learner using combinatorial analysis tor isolating 
all the elements of a propositions and then recombined 
thorn in all possible ways* This **sec!ond degree grouping 
of operations"* (Piaget#19S0) constitutes the 
structure of final e<^llibrium towards which concrete 
operation tend* l^e same operational content is 
involved t classing# serating# numbering and measuring* 
However# although there is an essential relationship 
between concrete and formal oporational# there is a 
vortical separation between them# that is# a different 
psychological problem is evolved (Piaget#1950)* 

Piaget (1967) summarises the three "novelties" 
of the formal stage i 

a) there is a generalisation of classiflcatloii 

leading to the classification of the second degree# 
called the * combinatorial^# 
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b) rhls cO[nbinat.orial allowa tha addition proposition 
oparationo iptfi ate.) to tiia operations o£ 
classes ana relatione* Xhis implies a more general 
iortn o£ logic in vhich the form is independent of 
the content* 

c) «his formal structure thus become completely 

reversible vrith h and li* ihere is then a complete 
group of four transformations• This ZHac 

grwiuq^ is a set of four operations i*e* Identity^ 
Negation^ i^ciprocity and correlation operation* 

Thus the organisation of thought moves avsy from 
*'ti'iing** towards "ideas* and it involves deducing 
conclusion from proposition rather than facts actually 
verified by adolescents* 

CfaTIwUS Qg PIAQET THEURY 

Tho work of piagot has been criticised on 
different grounds by sevexai workers* They are# montghes 
(1%6}* Kagan (19$0)# Seiler (1973)* Overtone and Reose 
(1973)* Rottentreich (1975)* Totilman (1976)* Harten 
(1977)* Tripp (1978)# Pascuel i«eone(19eo) etc* Their 
eriticism has been summarised by VUyk# Rita (1981) in 
her recent publication entitled "Overview and critique 
of Piagei^*s Oenatic Kpistemology* 1965^1988 isutademic 
Frees ZMC (bondon*1981)« 




1* Piaget's assumption that the aaoloscent reflects 
on tlie combinatorial system as a whole anti that 
such reflection facilitates effective thinXiiiy 
is unjusti£ie<l» 

2* Piaget's theory of formal operations is wrong 

because not all adolescents can solve the 'tests' 
for formal operations» 

3* /idolescents are not as a good in logical reason* 
ing as piaget claims* 

4* Many young children are quite eapahle of syllo* 
gistic eu)d conditional reasoning though Piaget 
says that they are not* 

5* We haven't adequately clarified precisely <vdiat 

we mean hy formal operations* in hath the method^ 
ologicsl end tlie formal definitional senses* 

6* Piaget gives no clear criteria for deciding that 
auolescents do *^«Kdrh within the corti>inatorial 
system** while children are supposed to he Incapable 
of doing so* 

7* "Reasoning is radically affected by content in a 
systematic wayi and this is incompatiHi with 
the Piagetien view that in formal operational 
thought the content of a problem has at last 
been subordinated to the form of relations in lt*»* 
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8* ntakes nvaxto^x o£ blunders dae to his lacH 

o£ knowledge o£ oXetnentary mavhematica and 
phyaics* 

9« He never accepts falsifications of his axporlmontal 
results of his critics* 

XO* His experitnents look very simple but are infact# 
too complex for a detailed analysis* 

11* Ji'iaget is t/rang in clai.iing that philosophy does 
not give us truth ibut that science does* 

12* He does not Know of recent development in 

cognitive psychology# information processing# 
psychology of thinking etc* 

Piaget provided rich model of investigating not 
only for learning but also for teaching* His ideas 
are still at the conjectural stage which is under 
scruting all over the £%tglish speaking world* 

JU8TIFIGAi.I0H OP THE Pt^QBLm 

Much of the research work has been done on 
adolescence stage# Mole scenes is a very important 
period as suggested by Prof* tlean Piaget* At 
adolesoknce* individual mind becomes truly eMperiuMwitai # 
because he makes hypothesis and test them by 
experimentation* Due to its anamolous nature# but most 
of the studies of this stage were related to social 
life longitudinal research on this stage helps us to 




app£aciate« 'The importance of adoXescenco in tbo total 
life how it builds on childhood experience and 
constitutea a transition to the future (Anderson#1979) 
while cross cultural cross sectional studies compares 
the cultures anu different aopocts of development* 

Moc't of the atuuies concentrated only on the 
doterminations of various stages of development 
(concrete# post concrete and fortml) on which child 
operates* *.hil© other studies also have tried to 
find uut the relationship of each stages of thought 
with different variables like personality linguistic 
aoiiities* In this study only one soheme of thought 
has take lifteen plus one items based on Piaget type 
items to meaauros the combinatorial reasoning# 
adolescent thoughts ana its relates with academic 
achievement* 

STAT&a^irf OF THsu 

The purpose o£ this study is to investigate 
growth of logical thinking and its relationship with 
Academic Achievement* Xn precise the purpose of study 
may be stated as i 

** A iSTUPV or COHBXhATOHlAL abASOUXflG OdXNG 

dXXTKSf] BXHAmf 0PdaATX0K3 ouftiNO 




ii>ifU::k;££rr sj’UDY i\’2 a oUiHUE 


I'he present study has been described in six 
chapters exciuaing appendix and bibliography* 

The first chapter deals with the background 
of the Piagetian thinking and probleni solving ability« 

Tho second chapter deals with tsie related researcdi 
studies and the surooiary of findings of those studies, 
i’he distinct features of the present study in the 
light of the various related literature are also 
presented in tlie ssine chapter* The plan and procedure 
of the study are discussed in the third chapter* Xt 
deals with the selection of the sample* data gathering 
Instruments* their aoiministration# scoring objective 
and hypotheses etc* The responses on the tests and 
their analysis are presented in the chapter fourth* 

The mean# and dD for the various tests used# are 
presented in the satie ebaptar* The results of statistical 
analysis# discussions and conclusions are presented 
in the chapter fifth* The chapter sixth deals with 
the summary of tlm stui-iy# educational implications# 
problems for the further research etc* 
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c H A p k; a II 


HEVIlW QV THL Hii;i./yrKi3 LXl^SiiA^‘Ui^ , 

myRODUcriQti 

Xho iioview ol the Utereture is eriUcei espeet 
of the pianning of the so the research for 

reference matoriaX is fruitful phase of the research 
progranwiOi Xt provides a depth understanding of tne 
type of research woiK going on in the field« and it 
also provides one with means of getting to the frontier 
in a particular field of Hnowledgei 

Adolescence is a period of affliotiont uneasiness# 
distress# turmoil# ana agitation «m the one hand 
productive# interesting# and exhilarating inataneee 
on the other hand* At this stage a child matures 
physically# physiologically# psychologically and 
sociallyi Accoriing to dsgers (1981} # **adoloscenco 
is a process rather than a time period# a process ol 
achieving the attitudes and hellefs in society**# It 



16- 


Riay int^rp^rebcHl In another ways aa well as a period 
of physical development# as a socio cnltural phenomena# 
or even abstractly as an attitude towards life* 

Definod chronologically, or in terms of calender years# 
adolescence embraces the period 12 or IS years of age 
Uiitil 16 or 22, .adolescence is often viewed as a 
transition, a link between childhood and adulthood 
with no genuine essence of itn own* 

durvey of the related literature is necessary 
for scientific approach as well as for theoritical and 
experimental woric* Xt also develops an insight into 
tho problem to be investigated* Xt is necessary to 
Know about rcsearchae which have been done and 
vrnich remcd.ns to be done in that particular field* 

* £kist* states that# ^7o ktiow that source to use* what 
source are available anu where and how to find them 
will have many houses of oimlosa activity*** 

Much of the research work has been done on 
Adolescent stage due to its ansmolous nature* Adolescence) 
research has its special fnethouologies and defioisnoies* 

Xtongitudinal msear<ih on the stage Iv&Xp us to 
appreciate the ie^rtance of adolescence in ti^s total 
life how it builds on childhood exparisneo and 
constitutes a transition to the futura (MersoUt 19i?9} 
while ether research studies have boon opnesotrated 




only on tn© detorminatlon ol tho various atages ol 
dovelopmont (concrete# postwconcrete and lortnal) 
on which a chlla oporatea* Very few studiea tried to 
dnalyue the various dimenaiontf of adolescent thought 
with its mathematical structure# In this study sixteen 
binary operations based on combinatorinl reasoning 
(iitd taken to measure U>e aimensiona of ac^lasoent 

tituay|itt« 

rhe present study has been restricted to the area 

I 

of combinatorial reasoning and Its rolatlonshlp ^ith 
achievement# The area wise related studies are given 
below# 

Ji:Yi‘lgXCHTXOh .jlTH LlTjiHATURE 

The rasearchor has tried to scan out the needed 
studies in the aforsaid areas and during his hunt 
lot related literature# it was observed tt^t the 
a>udles in particular area have bean given citatiofi in 
combinations of different variables# in different grounds 
of repuleforelgn as well as Indiana#, The researcheic 
has tried his best to complete the necessary studies 
as related to this project# but these should be viewed 
as whole# *ttot in different directions*** 






Valdya (1964) investigated prpbletn solving in 
scionce among certain grovips ot acitolescent pupils (IS ) 
using questionnaire approach {W«60) as wall a« 
intexview approach • lound that adolescent 

pupils ao not hestiate to criticisee data* Secondly# 
there is a general tendency among adolescent pupils 
to set up hypotheses which they test against tho given 
data* i?hirdly« a poor problem solver appears to stick 
to one data as a time# stubbornly and# later on# 
ceases to tiiink o£ alteimative idea. He also observed 
that aaolescent pupils solve science problem over a 
wide l«w« range# 

bawson# Hordland and bevito (1974) analysed 
response on live Jh^iagetian formal operational tasks in 
a te8t«*relMist method to determine the extent to which 
taking pre-test affected scores on post*tests« £Jeventeen 
college freshmen and nineteen college sopheroers enrolled 
in course* and elementary school teachers served 
SB a subject ( 34 females and 2 males) rangad in 
age from 17•& to 20*0 years with the median age 16«$ 
years# The five tasks i conservation of volume and 
metal cylinder tasks# Exclusion of variables# 
separation of variables and £;«iuilibriiiiii in the balance 
were taken with p£e'«*test and pest^est interviews# 

The significant gains made on the two conservation 
of volume obviously do not indicate cognitive* Although 




direet physical cxperlanctt Is necessary for cognitive 
growth* Test^retost tasks ralialsillitias ranged 
widely* 

i^awaon (1975) in study of *$en diffarancee in 
concrete ana formal reasoning al^llity as iseasured by 
tnanlpulatlve tasks and written tasks'* A sample 
of 62 high school students (31 males and 31 females) 
ware randomly selected for this study* Results showed 
that males perfortnod significantly better than females 
on manipulative tasks* but the differences between 
the males and females on written tasks were less then 
the former* doth written and manipulative measured 
different parameters* 

dhayer and wylam (1978) in the oistribution of 
Piagetian stages of Thinking in British cmdle and 
8eoonuary School children of 14 to 16 years old* found 
tho girls* performance substantially low on the test 
on relationships on volume and density* 

Vaidya (1979) studied 'The Growth of logical 
Thinking in science during Adolescence" on a sample of 
100 boys and 100 girls* studying la grade vi to X 
matched on intelligence and sociOHSConomic status* 

The main findinga of this study aret 
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1ft Except fojc oceaeiooal fluctuations^ averaje 

performance on each problem increase# vrith ag®* 

2ft r.ean performance ie nost of the cases favour 
boys rattxsr than girls# however# they try har4 
to equalise tholr performance as they move into 
higiior grades# 

3 ft i\ given problem is solved successfully (or failed) 

over a wide range both within and across 
the various grades« 

4ft ihe complex problem solving processes arise from 
simple thinking processes* 

5ft fhc aiolocccnt pupils are affected by the content 
of the problem than the nature of the problem 
(contrary to i'iaget^s view)* 

6« adolescent pupils are in a position to set up 
hypotheses# but they are not in a position# 
contrary to Flaget to test them* ihls show# 
that their minds have not yet bocoma experimental« 

7ft Hie top group diffarad from tha bottom group on 

all the fiva masuras of adjustment# uixilarstanding 
of tha problam and all tha aav«ntean schamaa of 
thought* 
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Blaka# ^awson and s«ojrdland (1979) in 
■Karplua Islanas Pussule* Afsanipulativa aa vneXl a® wiflttan 
taska war® usad. uosuXt® ahowad that higher inter- 
corselations atnontj the Islands punsle quedtlon® than 
aniong the thryd i'iagetian tasks* This showed that the 
three Islands pusule .uastiona shown acceptable internal 
consistency while the aigniiicant correlations among 
Islands puszle measures and Piagetian measures are 
Indication o£ moaerate relationship* 

Walleer* Hendix and listens (1979) oonauoted a 
stuwsy oR*v<ritten i’iagetian rank Instrument* using 
six tasks based on proportional reasoningcombinations 
anu hypodeductive logic was administered 96 student® 
at the age o£ 15 years* Pre-test results indicated 
that 62 were at formal level and 34 were either at 
concrete or post concrete level* irollowing a three 
weeks interval post-test indicated 19% increase in 
the number of formal level students* 

dawson and iShephered (1979) in 'syntactical 
Complexity* in written language and cognitive development 
at formal level# found that cognitive maturity 
specially the development of formal reasoning is 
related to writtwi lajsguage maturity* 

Ksisada (1979) in her study of relationship 
batwoen problem solving ability and some relative 
personality traits using Fiegetian typo tasHs found 




the ©lynificant correlations between the gra<dee enci sjcores 
of ail types of Plagetian tasks excfl^t those relatlnoi 
to classification anu grouping of thought* £ihe also 
obsorveel that intelligence correlated significantly 
with all the typos of Plagetian tasks* Girls exceeded 
boys on all tasks except on ratio and proporticm* 

Ulako (1980) investigated the predictive power 
of science test and written Piagetian test and also 
observed the relationship betwem these two* Xhe results 
showed that tho strength of relationship between 
performance on vmders..anding in science test and 
performance on the tasks was reduced only by the 
influence of reading ability in younger students* 
Understanding in science test is a better predictor of 
x^iagetian level and development in higher grades 
than in younger* 

Sandhu (1^0) in a doctoral study* on tne 
"yaetorial study of Adolescent Thought* investigated 
the thinking processes of adolescmte (He98d) of rural 
area between the age group ll"** using 10 Piaget 

type written tasks with 24 other variables and found# 

1* The performance on Piaget type tasks increases 

with age during the formal operational period and 
boys fair better than girls at the respective 

age levele* 
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2* 2 ni:eXli 9 onco academic achievement have 
direct bearing on adoXescent thought* 

3 , ^rh© devoXopment of formal thinXing Xeada to 

bettor adjustment ot the individual &nd vica^veraa* 

4* wight significant factors were extracted through 
factor analysis of the data* rhose factors had 
accounted for 49'^ of the total variance operating 
among all the 34 variables taken for the study* 
iho factors extracted were nsitaad as <deneral 
intellectual factor^ Academic achievement^ 
Adjustment# Behavioural factor# istrootional factor# 
I'emperamental factor# <isoup factor of adolescent 
thought and ^iocial factor* 

hathux (1981) Invesc-igated the *Growth of 
Experimental Hind During Adolescence* on a sample of 
120 pupils studying in grade vi to xx ranging in age 
between to Id^i*# she found that the performance on 
Piaget type tasks show an increasing trend in grade 
with occasional fluctuations on certain tasks* Xt was 
found that the capacity to grasp the essence of the 
problem increased with grade* 

Padmini (1982) studied the Growth of isxclusicui 
of Variables During Adolescence and found that the 
mean performance im stating of hypotheses increases with 
grade and indirectly with chronological age# She 
observed sex differences with occasional fluctuations 
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Gxi9t« favouring girls* Majority o£ the a^oXescent 
pupils f^ese attracted more by the content rather than 
the form o£ the problem in her study* Four factors 
wore extracted through factor analysis of the data» 
nemolyi stating of hypothesesi testing of hypotheses* 
permutations aixi combindtionsi and problem sensitivity* 

i'iiathur (1983) in a study of Logical Thinking 
Among c^^rtain Groups of acqIc scents on a sample of 
160 pupils stauying in grades VX to X ranging in 
between 11'*' to IS"** respectively* tSm found the increase 
in the performance of Fiaget type tasks and X*^* 
with grades* 8o significant sex cifference was 
observed except in x grade on thinking process and 
X*u« In her study* 

Sadhna (1984) in a study of adolescent thought* 
observed the increase in the performance on Piaget type 
tasks with age in adolescent pupils end the found 
significant intercorrelations between all seven 
schemes of thought of adolescents* ^fwo significant facton 
were extracted* namely i stating of hypotheses and 
X«L* in her study,* 
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From the v^'.rlous rcaearch studies* v^hich are 

directly or Inulrectly related with this problem 

£>reoentcd on tha proccdincj pages o£ the review* the 

folloi.'ing tentative litataments can safely be made* 

1« ‘I'he concrete-operational stage is quite dominant 

ariK>noi nortnul auolescent pupils* Host of the children 
^-‘ven upto the ago of 20 years do not reach to 
the formal stage« 

2« ^Ole. cent's success on problems increases with 
chronological age and grace* 

i* Host of tha students studies showed no sex 

oiffurences in the development of formal thought* 
but few observed the domination of females in urban 
areas* and of male in rural areas* 

4* significant relationships are found to exists 
between sixteen binary operations* 

5* ‘r'he beginning of formal thought is at possibly 
13 or 14 years of age* 

6* The significant relationship of acadetnlc achievemente 
in Science subjects with level of intellectual 
development observed* 

7* Majority of the adolescent pupils are attracted 
by content rather than the type of the problem* 

B» There is possibility Of a fifth stage called 
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j, 

^inairuj sUge beygnu 16 ycciri»« 




rhe diotlnct foatiures of the pyosent study ere 

enlistoci below 4? 

!• xt attempts to otuuy the combinetoriul reasoning 

using sixteen binary operations ourincj aaoleseenco* 

2 , ^'ho sample has been drawn randomly« from among 
equal numbers of boys and girls« 

3, ^ number of oux.side varA.«»bles have been included 
with a view to investigate the phenomena in depth* 

4» Che slxteon binary operations included in this 
stuuy has a continuous chain of reasoning aiid 
thinking • 

5* xhis study is cotmucted in urban area of ^jmer 
city. 

6. it attojnpts to study the relationship between 
combinatorial reasoning of sixteen binary 
operations during adolescence ana achievement# 


«#» 






It 
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ztfrmucTioK 

In orcine to tho psoaent study yitid £ruit£ul 
ros4tS| the investigator consulted all the available 
llteratuxe^ given in chapter ZI« A fandlarity with 
literature in any problem area helps the students to 
discover what is aireauy kuMi whit others have promising 
or disappoini;ing anu what problems remain to be eolvodt 

The decision about the method to be employed 
aepenus upon the nature of the problem and the Jcinds 
o£ data necessary lor its analysis and solution* The 
success o£ any research is dependent upon the selection 
o£ appropriate method and the tools for study o| the 
problem* 'i:he method selectedi the tools end statistics 
employed tor the problem under investigation have been 
dealt systematically in the chapter* 
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i'lan anu procedure of the stuuy wao framed on 
the baaiiJ of available arelevant literature and the 
psychological thaoriea^i’he selection of the sample# objectivoj 
hypotitcseSi data gathering instruments# methods of 
auininistratlon# statistical treatment of data and 
scoring of the tests etc* are described in this chapter* 

I'ha basic idea of this stucy is to see the effect 
of sex on sixteen binary operations and on achievement in 
different subjects like ^^ing 11 sh^Hindi, Maths# dclenoe 
anu social science* fhis study incluiued 24 variables* 

The variables with their code are given below i 

.A 

(Twia;ity four «rariables with their codes) 

' ..Qojig' ■' 

of 

Variab3,ea 

1* Sex(Boys) 

(Girls) 

2* Achievement 

3* Achievement in English 

4* Achievement in Hindi 

5* Achievement in Maths 

6* Achievement in Science 

7* Achievement in social science 

e* paju and X robbed the bank together 

9* X robbed the bank on my own 

10« X am certain Aaju did not rob the 

bank 


5Cb) 

(4) 

AC 

h; 

H 

H 

S 

ss 

*3 
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£j»Nb« 

of 

Name of variables 

Code 

Variables ^ _ . - 


11« 

1 robbuO the banH but I am not saying 
\;hethor Kaju robbed the banJk viltii me 

I4 

12 

^it least one of us robbed the bank 

*5 

13 

i certainly dia not rob the bank 

^6 

14 

X im sure that Ruju robbed tho bonk 

X«p 

15 

u>o could not have robbed the bonk 
together 

^8 

16, 

Neither of us robbed the bank 

^9 

17, 

only one of us robbed the bank 

0 

H 

;a. 

iiaju robbed the bank of his own 


19. 

If we did rob the bank, we did it 
together 


20. 

If aaju dii<u not rob tho bank#! 
robbed it 

^13 

21* 

If X robbed tho bank# Haju robbed 
the bank 

h4 

22 

Xf 1 did not rob the b^ik.HaJu did 
not rob it* 

^15 

23. 

If X did rob the bank# ka^u tdid 
uut rob it* 



rotal ^ole scant thought 



of md i3£vpv 

<;A}jaetive9 the present etucijjr a« 

foXlow# I 

(1) To investigate the effect of «ex on the performance 
of fifteen binary operations« achievement in 
different eubj|ecta and total atioleaoeBt thoughts 



(2) To dejrotin «3 tho of; sex o*i Hindi.# 

..^clonco# i4at.as «^nu a€x:ial science and total 
achlC!Ve:nent« 

;3) £0 point out the main educational implications 

arlnimj out of the present study. 

(4) jl'o £inu out the relationtship between cooibinatorial 
roasoninej { logical thinking ) and achiovoineat 
in isinglish# Hindi# Hatha# dcience and Hoclal 
dolence. 

(1) .chore ia no sex«*v;iso significant difference on 
the scores of fitoen binary operations and 
total auolescent thought# as well as for thet 
cotnbined groups* 

(2) There is no significant co«*rrelation between 
fifteen binary operations and total achievement 
in English# Hindi# Haths# science and Social 
Science of total sample# 

(3) There is a hierarchy among the fifteen binary 
operations of propositional logic such that 
certain operations are prerequisite to subsequent 
operations* 

OF THU mUby 

Duo to paucity of time and resources# the present 

study was delimited with regard to area# method and 

samiple# the delimitations are as fellows f 



(1) rjie st,uciy was limited only tot«il sample of 200 
stuaents (100 boys and 100 glacis) drawn randomly 
from i^ngllsh medium iiigher jjecondary schools* 

(2) A'he stuoy was confined to i.>ngllsh medium school 
of ajmer city. 

(i) iiayo College (Boye) 

(iDdt.anselra* s dr. ;icc«school (iiioys} 

(llDdophla Clrls Hr.^iec.School (Girls > 
(iv^ct.Hary*s Hr.Gac.school (Girls) 

{v)i>4-iG (*k>ys and Girls ) 

(3) Xn alli, the 25 girls and 25 boys were taken front 
each age levels* 

(4) ^he present study was limited to tho 15 binary 
operations (X^ i*e* first operation is taken as 
an example) which are based on combinatorial 
reasoning (logical thinking)* 

(5) '^*8 regards the statistical treatment of data* 
the mean# dD« t** teat and correlation were 
computed. 

(6) fhe data on 24 variables relating to this study 
were obtained* 

CRITditlA FOE Siaa*f;CC10M OF THfi IttaTXJU'flQN AHb SAMPbIS 

The first step was selection of the institution* 

while selecting tho institutions* the sreaearCher 
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adopted the folloiving criteria i 

(1) tiiyher«t}econeary 8Chool$ having Engliah me^^ium 

o£ *^Jraer City wore selected for the present study# 
for the ca.*:e of convenience t 

(2) A'he following inatitutions of city were 
selected randomly for the present study-* 

(i) Mayo college, ajR>er 

(ii) ^tv^inselmn^s HrtdecsschoolfAjmer 

(iii) dophia Girls hr«dec*school# Ajmer 
Uv} at#»'iary*a Ur#;?ec*school# Ajmer 

M u«M#d«# Ajmer* 

initially a sample of 300 students was drawn 
ranuomly frorq five i:,nglish Medium schools taking ISO 
buys ana ISO girls# respectively studying in class xx* 

ihe final sample was drawn comprised 200 students 
(100 boys and lOO girls/# who appeared in the tests* 
yrame of the final sample is as given belowi 
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iiainpl® 

iJ>»200 


I 


XI class i'Upils 

.. \l _ 


100 Boys 

p .. - 

;<layo * P^nsclm* s 

Collego Hr«Jec« 
Ajm©r Jchuol, 

(ia»35> AJmor 

(N»4C} 


100 vjlrls 


I 

Ajmer 

<N»2&) 


1- 

Cophia Girls 

tir tFijec # 
;ichool« Ajmer 
(N«45) 


St*i'Aary' s 

Hr»aec* 

School# 

Ajmer 

(N«45) 


1 

Ajmer 

(H»rl 0 } 


aiiuiHY \ji»xuii^£zom ov im\;iAiimpoji£imA~u logic 

Orgonlsstion of thought to inclucio possibilities 
relies upon a hypQithotico**deductlve structure requiring 
a more advanced form of syllogestic reasoning* ikith 
concrete and I'oxmal operations may be characterised 
in terms of logico*i»mathematical structures of inter** 
propositional operations* The Concrete Operational child 
is able to observe and identify a nuinber of associations 
between objects and the ocourancs or non^Hdccurence of 
these same objects or events# Confined to Interpreting 
empirical data# he may classify four associations* In 
the situation where p represents a proposition# ^ its 




*•34“* 

nQijative# q another propo; 9 iitlon# ami q its negative# 
the concsote operational chlXu la able to form four 
inultlplicatlve grouping ( 1 ) p#q ( 2 ) p#^ ( 3 ) p#q# and 
( 4 ) Ptq* I'hese statements o£ occurenca and non<-occurenc$ 
repreuent the £ol lotting t 

(1) p#q# situation a occurs viith 3 present; 

( 2 ) prq# situation A occurs with B absenti 

( 3 ) p«<l# situation a need not always occur with B 
present; and 

(4) situation A may also not occur when B is 
absent* 


Adolescent or ii'ormal operational reasoning extends 
beyond these four tnultipllcative groupings through the 
inclusion o£ hypothutical assertions involving 
coKibinatorlal operations* Allowing the letters a#b«c 
anu d to represent the four original associations# 
sixteen possible combinations emerge <Table 2) 



I’iagetian battiexs or the sixteen Binary Propositions 


1* m 

2. b 

3* C 

S s4b 


i«e*# (p«g) 
i*«*« (p«i> 
i*6*# 

i*e»* (p«q) 
i***« tp.q) V Cp«q]l 
i«e*«<p«q) V (p*q) 


6 * 


a-K! 
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7. 

a+d 

i*e*« 

(p*q) V 

(p*q) 



8* 

bi-c 

i*e** 

(p#q> V 

(p.q) 



9. 

b-i'd 

i*0«# 

(p.i) V 

(p.q) 



10* 

c+d 

i*e*# 

(p.g) V 

(p.q) 



11* 

a+b+c 

i *c* 

{p*q) V 

(p.q)V 

5#q) 


12. 

a-fb'i'd 

i*e* # 

(p.q) V 

(p*q)V 

(p*q) 


13* 

afc-td 

i«e*# 

(p*q) V 

(p.q)V 

(i,ti) 


14* 

b^•c4<i 

i*t3** 

(p*q)V 

<5*q)V 

(p.q) 


15* 

a-i-b-ic-id 

i*c*# 

(p.q) V 

’ (p*q) 

V (p*q) V 

(p.q) 

16* 

o 

i«c*# 

(p.q) V 

^ (p*q> 

V (p.q) V 

(p*q) 




combinatorial system of the propooitionoX 
reXatioAo anu th<$ roversibiXltios of tho znhc Grouping 
constitute the st::u€ture of foruiuX oporationaX thought* 
'Xhls integration of cognitive skills reaches its 
eguiXibriiua at about age IS* By this time the adolescent 
has superiR^sed propositional logic onto the logic 
g£ concrete classifications and has incorporated a 
number of operational schemata* the IHRC transformations* 

The outatanolng characteristic of the pre-formal 
Uperational child is the tendency to center# that is# 
to focus upon a single feature of an object or event 
to the exclusion of other significant factors# Confined 
to this idtenomenaX interpretation of reality# the child 
is given to subjective distortions of reasoning* 
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Table 3 

InteruroDoai^tional Uperations as a Group (INRC) 


lauentityd) 


2 .H^jegatlon (iO 


3 »i^ciprocal(u) 


4 .Coirrelative (c) 


Thia 'null* tranaforniation charigaa 
nothing in the proposition on which 
ic is porioreoQdl* 

This transformation changes everything 
in the proposition on which it bears* 
That isf all assertions become negations* 
anct all conJactions become disjunctions* 
end vice versa* 

This transformation permittee assertions 
and Bcgations but levels conjuctions 
and die junctions unchanged* 

This transformation permutes conjuctions 


and disjunctions but loaves assertions 
and negations unchangedw 


ACi\D£MlC , ACHIiiVai^NT 


The term academic achievement is synonymous 
of scholastic achievement* Xn the present study 
scholastic aehlovemont is the scores obtained by the 
stuoents in their final examination of previous year* 

The marks obtained by the students in their 
final examination e£ previous year were taken from 
their school record* as the measure of their scholastic 
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achleventcnt or academic achievemont. 
i\D>4XNXa!gRAyiQN Af'HJ i^OHING QF TllK 'SdSlS 

This teat was administered in a group of 
students at a time in each class. It took about 30 
minutes in complotlny the tost* First the students 
were explained tVic procedure of answering the probloms 
using item first (Ij^) as an example# The students 
woro asked to write the answer of each item in the 
space providod below each item« Each item has minimum 
score aero and maximum score one* Partially correct 
answers wore considered as wrong answers and scored 
aero« 


Tatol#-4 

Vjeightage for the items 


Item dtotement 

MO« 


Marks fox 
each 

correct item 


Kaju and X robbed the bank together Taken as an 

example 


I 2 I robbed the bank on my own t 

X« X am certain Haju did not rob the 

^ bank 1 

X* X robbed the bank but l am not saying 

whether Raju robbed the bank with me X 

At least one of ts robibed the bank I 

X|l X certainly did not rob the bank 1 

Xi^ X am sure that Raju xobbsd the bank 1 

Xg could not have robbed the bank 

together 1 






38 


Item 

No* 

dtatot'^nt 

Marks for 
each it@n 

^9 

Ueither of us robbed the bank 

1 

o 

H 

Only one of us robbed the bank 

1 

^11 

aaju robbed the bank of his own 

1 

^12 

Xf we did rob the bank# wo did 
it together 

1 

^333 

If uaju did not rob the bank# 1 
robbed it 

1 

ht 

Xf I robbed the banki Haju robbed 
the bank 

1 

hs 

Xf X did not rob the bank# Uaju 
did not rob it 

1 

^16 

If I did rob the bank# Haju did 
not rob it 

1 

Total welghtage for all items 

IS 


ayAi.’iuxXCAii 8 seu 

The statluticaX tcchnicjites used in the analysis 
o£ the date are given helov < 

(i) descriptive statistics like mean and standard 
deviation were calculated* 

(ii) *t* test was employed to find out the 
significance of difference between means related 
to different sub groups of the varleddies* 

(iii) scatter^diagram, method of correlation was 
used for determining the relationship among 
the variables* 
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TnliLK S 

Jcoraa o£ Grade JCI Science-Boys and GJlrls in 
clecendlng order* 


d* Sex Fifteen Binary opera t ions Total 

wo* X iiiiiiiiT XXIII 
X6 5 6 14 12 10 13 6 IS 4 3 11 7 9 2 

1 B 00 0000000X11011 05 

St, G 000000000001111 04 

2 U 000000000111011 05 

Q 000000000101011 04 

3 8 OOOOOUOOOOlllll 05 

a ooocoooiooiioii os 

4 0 OOOOOOQOOllOlll 05 

O OOOOOOOlOOllOll 05 

5 8 OOOOOCOlOlllOll 06 

0 UOCOOOOOOlOllll 05 

6*B 000000010110111 06 

G 000000010001111 05 

7.8 OOOOOOOOOllllll 06 

a OOOUlOOGlOOllll OS 

8 B 000100000111011 o6 

G OOOOOOOOlCOllll 05 

9 8 OOOOOOOOOllllll 06 

G OOOOOOOOOOillll 05 

10 B OOOOOOOOOllllll 06 

0 OOOOOOOOOllllll 06 

11 B OOOOOOOOOllllll 06 

a ooooooooioiiiii os 

12 B 0000 OOOOlllllll 07 

O OOOOOOOOilOXlll 06 
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ii# iiex riftoon binary uperatlona Total 

No* iiii.iXjLj:iiiiiix 

_ 10 S 3 14 12 10 13 6 IS 4 3 11 7 9 2 

13 B 000 0 00100111111 07 

0 OOOCOlOlOlllOOl 06 

14 a 000000001 1 11111 07 

a oooooooiooiiiii oe 

10 J OOOOOCOOlllllll 07 

^ 000011000110101 06 

16 B 000000001111111 07 

G 000011000110011 06 

17 B OOOOOOOOlllllll 07 

0 000000001011111 06 

IBU OOOOOOOlOlllill 07 

G 000000011001111 06 

19 B OOOOOOOOlllllll 07 

GOOOOOOOllOOllll 06 

20 a 000000101111111 0^ 

0 COlOOOOllOOlOll 06 

21 B OOOOOOOOlllllll 07 

G 00000 OOOlOlllll 06 

22 B OOOOOOOOl . 11111 07 

O OOOOOOO 01011111 06 

23 a 00000000111 1111 07 

G 100000111001101 07 

24B 000COO11O111111 08 

GOOOOlOOlOllOlll 07 
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Sex 

No« 


25 B 
G 

26 3 
G 

27 U 

<8 

28 B 
Q 

29 0 
G 

30 B 
G 

31 B 
c 

32 B 
G 

33 B 
G 

34 B 
Q 

35 B 
G 

36 B 
G 


-.__yi£to^ Binary Operations T otal 

III IXIIIII I f“i I X 
16 S a 14 12 10 13 6 15 4 3 11 7 9 2 

1000000C111112I 
000001001011111 07 
0 0 0 0 0 0 0 1 1 1 1 1 1 J 1 08 

OOOOOlOOlOlllii 07 
OOOOOOllOllllii 08 
000000001111111 07 
0 0 0 0 0 0 1 0 1 1 I I 1 1 1 08 

000000011011111 07 

0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 08 

000000001111111 07 
0 0 0 0 0 0 0 1 I 1 1 I 1 1 1 08 

OOOOOOOOllliiii 07 
0 0 I 0 0 0 0 0 1 1 1 1 1 1 1 08 

000010001101111 07 
OOOOOOOllliiiii 08 

looooiooillooil 07 

OOOOOOOllliiiii 08 

0 0 0 0 1 0 0 1 0 1 1 1 I I 1 08 

OOOOOOOllliiiii 08 
0 0 0 1 0 1 0 1 0 0 1 1 1 1 1 08 

OOlOOOlloilioil 08 

0 0 0 0 0 1 0 0 1 1 1 1 I 1 1 08 

OOOOOOOllliiiii 08 
0 0 0 0 1 0 0 0 1 1 I I 1 1 1 08 
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Fifteen Binary liberations To tal 

tiOt lllXlllllllllll 

16 5 8 14 12 10 13 6 15 4 3 11 ^ 9 2 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


8 

0 

U 

>J 

B 

Q 

U 

G 

a 

G 

8 

G 

B 

G 

n 

G 

B 

Q 

B 

0 


47 8 


48 


Q 

B 

0 


0 

0 

0 

1 

1 

0 


G 

0 

0 

0 

1 

0 

0 


0 
0 
0 
0 
0 
0 

0 0 
0 0 0 
0 0 0 
0 0 0 
0 1 
0 0 
0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 1 
10 0 
0 0 0 
0 0 
0 0 
0 0 


10 1 
0 0 1 
0 0 0 
oil 
10 0 
0 0 0 
0 0 0 


0 

0 

1 


0 

0 

1 


0 

1 


1 

0 

1 

0 

1 

0 

1 


0 0 0 0 
0 0 0 1 
10 0 1 
0 0 0 1 
0 0 0 
0 0 1 
0 0 0 


0 
1 
0 

0 0 


0 1 


0 0 0 0 
0 0 0 0 
0 0 0 0 
0 10 0 


1 1 
0 0 


1 

0 


0 0 
1 1 
1 0 
1 1 


1 

1 

1 

1 

1 

I 

1 

1 

0 

1 

1 

1 

0 

1 

1 

1 

1 

1 

0 

1 


0 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 0 
0 1 


0 0 0 0 0 1 1 


1 

0 


1 

0 


1 

0 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

1 


1 

1 

1 

1 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

I 

1 


1 

1 

1 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 


1 

1 

1 

1 

0 

1 

1 

1 

1 


0 

1 

1 

0 

1 

1 

1 

1 

1 


1 

1 


09 

08 


1 0 
1 1 


0 0 
1 1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1 

1 


1 09 


1 

1 

1 

1 


08 

09 

08 

09 


1 08 
I oa 
1 08 
1 to 


1 

1 

1 

1 

1 

1 


06 

09 

08 

09 

OS 

09 


1 08 
1 09 
0 08 
1 09 
1 08 


1 

1 


09 

08 
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aV ififteon Hinarv Otae rations Tot 

no, IIXXXIIIIXIIXXX 

X6 5 8 14 12 10 13 6 15 4 3 11 7 9 2 
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a 

0 

0 

1 

0 

0 

0 

1 

0 

1 

1 

X 

X 

1 

1 

X 

09 


Q 

0 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

1 

1 

X 

X 

08 

50 

B 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

X 

1 

1 

X 

09 


i 

Vj 

0 

0 

0 

0 

1 

0 

0 

1 

1 

1 

0 

X 

X 

1 

X 

08 

51 

ii 

0 

0 

0 

0 

0 

t) 

1 

1 

1 

1 

1 

1 

1 

X 

X 

09 


Q 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

08 

52 

ii 

0 

0 

1 

0 

1 

0 

1 

1 

1 

0 

1 

0 

1 

X 

1 

09 


ii 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

X 

1 

1 

0 

X 

oe 

53 

U 

0 

0 

0 

1 

0 

0 

c 

1 

X 

1 

X 

X 

X 

X 

X 

09 


u 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

X 

X 

1 

1 

X 

09 

54 

u 

0 

0 

1 

0 

1 

0 

1 

1 

1 

0 

1 

1 

0 

X 

1 

09 


Q 

0 

0 

0 

0 

c 

1 

0 

1 

1 

1 

X 

1 

X 

X 

X 

09 

55 

B 

0 

0 

0 

0 

0 

0 

1 

1 

1 

X 

1 

1 

X 

X 

X 

09 


0 

1 

1 

0 

0 

0 

0 

0 

1 

0 

X 

X 

1 

1 

X 

X 

09 

56 

B 

0 

0 

0 

1 

1 

1 

1 

0 

0 

X 

X 

X 

0 

1 

1 

09 


Q 

0 

1 

0 

0 

0 

0 

i 

1 

0 

X 

1 

X 

1 

X 

1 

09 

5/ 

B 

0 

0 

0 

0 

0 

1 

1 

1 

1 

X 

1 

1 

1 

1 

X 

xo 


0 

0 

0 

0 

0 

1 

1 

0 

0 

1 

X 

X 

X 

1 

1 

1 

09 

58 

II 

0 

0 

0 

1 

1 

1 

1 

1 

X 

1 

0 

0 

X 

1 

X 

10 


G 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

X 

09 

59 

B 

0 

0 

0 

0 

1 

0 

1 

1 

1 

1 

1 

X 

1 

1 

X 

10 


G 

0 

0 

0 

0 

1 

1 

0 

1 

0 

1 

1 

1 

1 

X 

X 

09 

60 

B 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

X 

0 

1 

1 

X 

xo 


G 

0 

0 

1 

0 

1 

0 

1 

1 

0 

1 

X 

X 

0 

X 

X 

09 






4 *^ 


£** {Sex tdnarv uperd^tione T otal 

i'40. IXIIIXXIIXXIIXI 

16 5 8 14 la 10 13 6 15 4 3 11 7 0 2 

61 B 000011101111111 10 

0 000000111111111 0^ 

6a ii 010011111011011 10 

0 000001111111111 09 

63 a 00000 llllllllllio 

cj 000 010011111111 09 

64 B 0011011110111 01 10 

G 000000111111111 09 

65 U 001011001111111 10 

G 000000111111111 09 

66 h 000111001111111 10 

Q 10001000X101111 09 

67 6 lOOOlllllOlOllllO 

Q 010000011111111 09 

68 B 100001011111111 10 

G 011010001011111 09 

69 Q 001110111101101 10 

0 011011001100111 09 

70 B 000001111111111 10 

G OOlOlGOllllllliio 

71 B 01010 1101101111 10 

0 oooooliii iiiiiiio 

72 B OOOlOlOllllliliio 

0 OlOlOlOliillloilO 
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6ft Gex I'lftoen Binary Oparatlons Total 

HOft ZXXlIXlllXXIXXX 

16 5 8 14 12 10 IJ 6 15 4 3 11 7 9 2 


73 8 001101 

G 0 0 0 0 1 1 

74 B 000001 

G 0 10 10 1 

75 8 OOllll 

G 0 0 0 1 1 1 

76 B 000101 

G 0 I 1 1 0 1 

77 i) OOllOl 

G 0 0 0 0 0 1 

78 8 OOOlOl 

G 0 0 0 0 1 0 

79 8 000101 

0 0 0 1 0 0 0 

80 B 010010 

G 0 0 10 10 

31 B 0 0 10 10 

G 0 10 0 11 

32 B 011100 

0 1 0 0 0 1 0 

B3B 001100 

0 6 11110 

34 B 0 01100 

G 0 0 0 1 0 1 


110110111 10 
011111111 10 
111111111 10 
011011111 10 
110110111 11 
011110 111 10 
111111111 11 
101101101 10 
110111111 11 
111111111 10 
111111111 11 
lllllllllio 

lltllllllll 
1 I I 1 1 1 1 1 I 10 

101111111 11 
OlllllllllO 
llltillllll 
0 0 I I 1 1 1 1 1 10 

lOltlllllll 
OlllllllllO 
1 1 1 I 1 I 1 1 1 11 

iiiiooaiiii 
lllllllllll 
lllllllllll 
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a", ^ Binary Qper^^ons ' ' ' ' ' " T<^'al' 

iJO* IIIIIIIIIXXIII2 

16 5 a 14 12 10 13 6 15 4 3 11 7 9 2 

85 8 DOlOlOlllllllllll 

Q 0011X1011111101 11 

86 n 001001111111111 11 

(3 001010111111111 11 

67 ii 01111010111111112 

Q 001110011111111 11 

od a 110110011111111 12 

G 111101010111101 11 

89 Q 11 0010111111111 12 

G 000101111111111 11 

90 B 110111111111111 13 

G 0 01101010111111 11 

91 8 001111111111111 13 

G 000101111111111 11 

92 8 01011111111111113 

G OOlOliOllllllllll 

93 8010111111111O11I13 

G 010101111111111 12 

94 B 011111101111111 13 

G 001101111111111 12 

95 B 110110111111111 13 

G XOllOlllOllllllia 

96 B 11001111111111113 

0 010111011111111 12 
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S. Sex Fifteen Hlnurv Qneiatlons M ai 

ho. X I I 1 I I 1 1 1 1 I I I I 1 
16 S 8 14 12 10 13 6 IS 4 3 11 7 9 2 

97 a 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 14 

13 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 12 

96 U 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 14 

S 0 1 0 1 C 1 1 1 1 1 1 1 1 1 1 12 

99 6 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 14 

Q 0 1 1 1 0 0 1 1 1 1 1 1 i 1 1 12 

100 U 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 14 

8 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 13 








mMtY^XSk MiD 

xmBmui&TASxm of da’s^ 






ao aiMnlotration anel scoring of test was done 
according to procedure which is ijoccrihed in previous 
choptert fhe data have been teten fwm five schools# Mayo 
college, dt. finseln's Hr. sec. school# dophia Gicla 
Hr.doc.sohool# at.Hary's ilt.iiec.achool# o,M,S. Ajmer* 

Ihe data wore collected in respect of 200 stonentsdOO 
boys and 100 girle) on fifteen binary operations alongwith 
academic achievement. Haw scores of all variable of each 
students are presented in the Appendix# 

Haw scores were analyst and Interpreted from 
different angles in order to obtain inherent facta and 
meaning, ihe binary opatations based on logical thinking 
were scored out as mentlonsd in laevious chapter, ih* 
scores for Acadsmlc Achievsmsnt in all eubjeots were 
collected from tbelr respective sdiools register record. 





joN'dlAi'ao^yad Nvaw 


Ol. 



The result® of *^i£feirer.t statistic employei in terms 
of tnean# stanclard ^Deviation (s«d«) correlation and *t' 
values for all are presented in the tabular form* 


Table 6 


He an and standard Deviation for Academic 
of Adolescents* 

♦achievement 

subjects 

Mean 

S.D* 

Achievement In 
i^nglish 

66*48 

12*64 

Achievement in 

Kindi 

5S«09 

10*49 

Achievement in 

Maths 

60*67 

16*33 

Achievement in 
science 

71*55 

10*89 

Achievement in 
social Science 

60*35 

13*32 


The results presented in table 6 shows the 
value of mean and standard deviation (S*b*} for the 
measure of /^cadsonic <<^chieveinent* 

s. 

The value of mean in English is 66*48 and value 
of s*i>« was found to be 12*64 

The value of mean and .s*D« in the measure of 
achievement la Hindi was found to be SS*Q9 and 10*49 
respectively* 










'Jfhe results of echievemont in Maths showed, 
the value of mean and the value of s.u.was found 
to be 16«33 


The value of mean and ;i«D« is the measure 
of achievement in i^ienco was found to be 71*55 and 
10*09 respectively* 

'I'he value of mean and o*i}* in social science 
was found to be 60*35 end X3«32« 

Table 7 

The values of Mean and standard Deviation for Fifteen 
Binary Operations andTotal Adolescent Thot^ht of the 
total sample* 


Binary 

ooerations 

Mean 



1*00 

0*0 


0,08 

*23 

*4 

0*82 

0*32 

^5 

0*24 

0,41 


0*64 

0*48 

I? 

0*91 

0*26 

l0 

0«2d 

0*39 

^9 

0*92 

0*22 

^10 

0*38 

0,48 

Hi 

0,90 

0*22 

H2 

0«42 

0,4$ 

®13 

0*47 

0*46 





Binary 

operations 

I4aan 

d.b* 


0*30 

0*46 


0*76 

0*39 

*16 

0.14 

0*28 

*1 

9*18 

5*07 


Tdble 7 shows the value o£ Hean^ anci standard 
deviation for fifteen binary operations and total 
aaoXeecent thought o£ the total sample* 

It Is evident from the statistics presented in 
Table»7 that* the values o£ mean varies between 0*14 
and 1*00« being lowest in *16 and highest in 1 2 * 


The values of S*D« for the measure of adolescent 
thought varies from 0«00 to 0«48 being lowest in 
and highest In ana 


The mean and values for total adolesoent 
thought was found to be 5*18 and 5«07 respectively* 

The values of Mean and standard Deviation for fifteen 
Binary Operations and total adolescent thought at different 
sex levels as well as for the coitd^ined Oxovi^m^ZQO) ^ 


Binarysex 
opera 

s:U9tm, .. 


ietlon 


___ ^ 

i Wtauut Institute ef Educati« 1 

* Libr ry & Documentation ^ 


Unit (N.C.E.ii 

<^ \ ^ I 


<3 







*»W J^MSi OZiitmS «)» 

i££aa^. 



aoNMW^iod^jai -N'^3W 


BAN^ft.Y- OPERATIONS 






0^95 

Q«a 3 i 

0,89 

0*63 

0«20 

0 , 2 $ 

0*57 

0,62 

0,91 

0,79 

0,23 

0.23 

0#9S 

0,81 

0.34 

0,40 

0*09 

0.79 

0.31 

0.30 

0.60 

0.25 

0»26 

0,26 


fatandara 

DevlaUoB 


0,10 

0.34 

0,21 

0,44 

0.41 

0,43 

0,47 

0,47 

0,29 

0,27 

0,43 

0,3d 

0,13 

0,28 

0,46 

0,48 

0,20 

0.27 

0,45 

0,47 

0,40 

0,45 

0,47 

0.42 
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binary 

operations 

jex" ' 

Mean 

standard 

bevldtlon 

^15 

0 

0,78 

0.37 


G 

0*67 

0*40 

^16 

B 

0*12 

0*31 


Q 

0*11 

0.24 


b 

B*ao 

4*07 


G 

7*97 

6*47 


B that the veXues of mean and 

standard deviation for fifteen Mnary operations and 
totai adolescent thought at different sex levels as 
well as for the combined group# ‘iiio table has folloi'^ing 
characteristics* The moan performance of boys on binary 
operations were better hhan girls except for 1^# and 

* 12 * 

The values of standard deviation were maxiraiatt 
v/ith respect to girls as compared to boys on total 
adolescent tdiought# 

The mean performance of girls on total 
auolescent thought was found to be better than boys# 


««* 








C H A P T iai R 


y 



DiaJUUaiQKa 


AMD CQMC^UaiOMS 


XMTaODDCyXOM 

In tPie previous chapter the responses on the 
Binary operations academic achieveonent has been 
ptmmtMk '£he Descriptive statistics like mean 
ana 3*^4 wore calculated analysed anu interpreted* 
in the present chapter the results o£ inferential 
etatietics like value# comUtion are presented 
and interpreted* in this chapter the analysis o£ the 
data in relation to the correspondino null hypothesis 
have been presented in the following paragraphs* 

RsauDiiB um .m *v commm 

ro test the hypothesis# the im regarding the 
performance on binary operations and a«Maveifient wore 
put to test and correlation to determine the 
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£ii.y£il£i,CdnCQ o£ th© <3i,££ei:enc©s between them* i'ho *t* 
iratio©* this oaloruleted £or alX th© £l£tc©n binaxy 
operations* and total adolescent thought hove been 
presented in tables* and correlation between tiie 
total adolescent thought ond other variables* 

FI£4d!g HULL ttYPO.JHjaES 

There is no sexwise significant difference on 
the scores of fifteen binary operations and total 
adolescent thought* as well as for the combined groups* 

ihe *t' values were calculated for fifteen 
binary operations between the boys a»ia girls to test 
the first hypothesis* The results are prosented in 
the Table £$0*9* 


Table 9 

•t* ratios regarding the comparative performance of 
students on fifteen binary operations and total 
adolescent thought at different sex levels as 
well as for the combined groi^* 


Binary Sex 

operations 

Buidber o£ 
students 

Mean 



iisvei ox 
significar 

.. 


ii 

IGO 

1^00 




x» 

z 

mm 

0 

100 

0*79 

0*027 

7*77 

*01 


» 

100 

0*95 

0*10 

4*66 

•01 

*3 

G 

100 

0*81 

0034 



I* 

B 

100 

0«S9 

0*21 

5*20 

•01 


Q 

100 

9*63 

0#44 



I- 

B 

100 

0*20 

0*41 

1*00 

H*B« 


G 

100 

0*26 

0*43 




B 

100 

0*57 

0.47 

0*71 

B.S* . 

€ 

0 

100 

0*62 

0.47 


1 






Bin^irv 

dox A^uttiber of 

**ean 


Tp- 


opeiratioiiis 

Students 



signlflea 

^OC© 

u 

a 

100 

0*91 

0.29 

3.00 

.01 


a 

100 

0.79 

0*27 

^8 

B 

100 

0.23 

0.43 

0.00 

N#4;>e 

G 

100 

0.23 

0.38 

^9 

B 

100 

0.95 

0.13 

4.66 

• 01 

6 

100 

0.81 

0#23 

o 

1-4 

H 

B 

G 

100 

100 

0.34 

0.40 

0.46 

0.48 

1 *00 

N eMe 

^11 

B 

G 

100 

100 

0.69 

0.79 

0.20 

0.27 

3.33 

•01 

^12 

n 

G 

100 

100 

0.31 

0.38 

0.45 

0.47 

1.16 

tl.S. 

^13 

U 

G 

100 

100 

0*60 

0.25 

0.46 

0.45 

6.15 

•01 

^4 

B 

Q 

100 

100 

0.20 

0.26 

0.47 

0.42 

0 

N.S. 

^15 

U 

a 

100 

100 

0.78 

0.67 

0.37 

0.40 

2.20 

.05 

Ht 

B 

G 

100 

100 

0.12 

0/11 

0*31 

0.24 

0.27 

N.d. 


& 

G 

IOC 

100 

s.eo 

7.97 

4.07 

6.47 

0.54 



Table 

9 reveals 

the *t 

• ratios 

rejardinj the 


compairatiVQ p©rf®rwane« of studonts on fift on binary 
operations and total ndoXoscent thoight at Uiffoxont awx 
levels «9 well a» for the combined ^toup. 


X) from the mean performance of boye and girl* 

we can eafely eay that in 609t oaeee the boye were better 
than girl* and In 33*33 percent case# girle were better 
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than girls and 33*33 percent cesee girls werebetter 
th<i^ boy8« in l4*33 percent cases the performance 
ot boys ana girls were eciual* 

2) but ©£ 15 ‘t* ratios X2*H*H*h*H*\% 

and were significant at 0*01 level# an« was 
signiitcant at 0*05 level. ^12*^14 

ana were not signliicant at .05 ana *01 level* 

‘Xhus it had been concluded that out o£ IS 
*%* ratios contputed 8 *t* ratios were tound to be 
signiilicant becweon the senoa on I'iagot type items* 


The null hypothesis first is partially 


rejectca* 


Table 10 

Uorrolauion between fifteen binary operations anti 
acadotaic achievement )!¥«»200 


6*(io" 

«" Cdrrollaticn between 
<<l7ariables 

Correlatllon 

coefficient 

Level of 
slgnifi* 
cance#_ 

1. 

Total adolescent thought 
and achievement irt English 
of total samplo 

0#1 S 

0*05 

2. 

Total adolescent thought 
end achievement in Hindi 
of total sample 

0*03 

ii*d. 

3* 

Tot«l adolescent thought 
end achievement in heths 
of total eeugple 

0.2d 

0%01 

4« 

Total adolescent thought 
end achievement in Science 
of total sample 

0«35 

0*01 






* Correlation betwoon 
variables 

Correlation 

coefficient 

bevel of 
Signifi* 
cance* 

s# 

toted aaolescent thought 
anu achievement in 
£iociaX ;jcience of 
total sample 

0*43 

0»01 

6# 

Total adolescent thought 
and academic actilovement 
of total sample 

0.39 

0,01 


jjjiCirjD NULL t 


These id no significant cosxrelationa between fifteen 
binaxjf operations an^^ total achievement in iiinglish# 

(iinOi« HathSf x^cienca ano social Science of total 
aample« 

I'or toatinu the hypothesia numbas fifth correlation 
coefficient of the scores on total aelolesoent thought 
with iinglieh# hinOi# Maths# tscieneo ana social lienee 
wore calculated for the total sanq;>le« The results are 
presented in the table 

The result shows that there is significant ooerelatlcn 
between the scoreo on total adolescsxit ■Wrought and 
achlevefflent in Jtinglish# Mat; Science# and social 
Science of total sample# 

There is no significant correlation in total 
adolescent thought anc achievetftent la Hindi of total 
sample# 

Thus# the l^pothesis second is partially rsjected* 













Table 11 

Compa»&tive pexfosmonce (In pejccentugo^ ot 
stu^ntn in fiftneo binnrjf operations in deoen^lng 
order« 


Bi3a«iry 

oiserations 

Total 

Percentage 

T 

18 

9 

ne 


ig 

42 

21 

^0 

43 

21»50 

1 * 

50 

28 

■*•14 



63 

31*50 

•^12 



76 

38 

^10 


T 

90 

4S 

*13 




132 

66 

T 

155 

77*50 

Hs 


^4 

164 

82 

^3 

177 

88*50 

T 

100 

90 

*11 



*7 

183 

91*50 


186 

93 

*2 

199 

99*50 

THiaD 

HTPaTHfeSSS 



Shwc i.» « ht*w»e*»3f “was **“ MnMy 

opasaUOM o* 

.t. pwqui^l* to «*«qO«t Op«.ti««. 

TobXa U wv«a. th. 0«®«**uv* portoraaio. 





(in of st^udents on £i£t:een bin^iirjf operations 

in ciecent^lng or<^er» 

Oniy two Atesms at ii*Nos* and Tg have 
proved to ha i&o aifficuit for the xi grade pupils* 

By seeing the percentage obtained for each 
operation it can safely he said that these operations 
(from ij to I^g) are not found to be in e logical 
order* i'laxiinum percentage was obtained for operation 
this niay due to ^ 

(i) <9011)0 hints rosy be given in the <xdastion> 

(ii> It's language is easy to understand*Minimum 

percentage was obtained for operation 
tais may be due to i 

(ii Hints may not be given in thft quastion 

(ii> it's language is difficult to understand* 

By seeing these two operations it can he 
concluded that there is a hierarchy among the fifteen 
binary operations* hut for other binary operations 
such a hierarchy was not found* 

The most visually outatanuing pattern in all 
is that the single set propositions appear logically 
prerequisite to the double set operations* and further# 
the double set operations appear as pr«req:uisites 
to the triple set operations* 




Thu &0 the hypothesis third Is not retained. 


AijD DISCU^aiOM 


The aim of this chapter is at exploring the 
relationship of combinatorial reasoning with the 
variables of sex and achievenent* 

The sox difference in the performance of 
fifteen binary operations showed that the performance 
of boys were better than girls, as well as for the 
combined group* 

The performance of boys for condc^inatorial 
reasoning is mudi better than the girls for all age 
levels as well as for the combined group, zt can 
safely be concluded that combination power is much 
better in boys than the girls* 

There was significant correlation (0«01> of 
total adolescent thought with Haths, jicience, dociali* 
science and with overall academic achievement of the 
total sample* The correlation of total adolescent 
thought with English wes found to be significant at 
(0*05) level* It can be concluded that Hindi as e 
discipline is not helpful in the development of 
combination reasoning* The linguistic ability lilce 
Hindi end English are not or less correlated wli^ 




coniblaation i:eiiiaunjlag, English is correl^tea only 
«t <^05 levol onci ^inui is not corxelateci at all while 
other subjects llloo Hathsi <^cienc 0 ami social science 
arc significantly conelateii with contbination reasoning* 
Xt can Ise interpreteO that linguistic abilities are 
not helpful in the development o£ con£)ination reasoning* 
The achievement has also shovm the significant 
Gomlation (0«01) with the total adoloacent thought* 

The performance on achlovement of boys were 
batter than girls* 

The most visually outstanulng point is that 
the 3ingle<»$@t propositions appear logically prerequisite 
to the uouble«»set operations* and further# the double 
set operations appear as pre^^requisltes to the triple*^ 
set operations* 
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VI 


SPUCaIIOHAL IMPIilCATlOK AlJt) 

REjSSARQU 

IirrRQDUCTXOK 

In th^ pnnt twenty yearsi man has brought 
about a revolution in almost every sphere ol existence^ 
by (ineaAs o£ new mateiialo^ technology concepts* 
i\t the same time philosos^ers# ano psychologists have 
trieO to study and explain human behaviour and human 
minu# Xhe scientific investigation o£ thinking 
processes Is gaining importance as the growth of 
highly logical mind has become the most in^rtant 
goal ol the psychology in the developing society* 
Unlike it* the essence of technology is the designing 
of new and novel products* 

Ihe late Proft«lean Haget (1604*1980} had 
contributed extennlvoly in the field of psychology 
end to the iwsdels of human thinking# s^iaget s model 
suggests guaiitatlve differences in thinking for 









eiicn fliavelopniettt^a. stage* ( iJhe bd«ic concepts of 
stage theoty is the raotion of seguentlaiL change tatheff 
than age epeoification) Piaget has grouped these 
qualitative ctiaaiges in thinldng into fouj: stages 
of development* l?hese ate i Sensory i^otor ( birth to 
2 years)# Pre^peratiotial <2 to 7 years)# concrete 
Operational (7 to %l years)# and Formal Operational 
(11 to IS years) • aecently he has hinted at the possibility 
of the fifth stage# which covers the period from 
IS to 20 years* The first is of little educational 
significance# but at the same time# is at the bottom 
of all the succeeding stages* In the second stage# 
the thinking or reasoning is traasdwjtive# that is# 
from particular to particular* at the third stage# 
reality dominates thinking which is reversed at ttie 
fourth stage* Bare# the adolescent pupil can set 
up all sorts of hypotheses# test is varied contexts 
and various elements of scientific tnethods* Piaget 
believes that the adolescent tnind can be described 
as a logical computing machine that manipulates 
abstract structures* tie argues that logical structures 
make up the ideal patterns for all living system* 
u^eveXopment of logical thinking among adolescence 
is more important to help them to abstracting# 
analyrJUag# generaliring# conquering# defining# 
estimating* understanding etc# 
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OJhe pujTpoa® of the pjteaent stuay Is to 
investigate the gtcmth of ccm^lnatoriel reasoning 
of acienc® a<3oiescent pupiis through sixteen binary 
operations and its reiationship with the variables 
of aex and aohievament* 

ouj£crims» of XHi: £S*udy 

The objectives o£ the present study are as 
follows * 

(1) To investigate the effect of sex on the 
perfornianco of fifteen binary operations 
(first fi^ration is taken as on exainple}« 
achioveraont in different subjects and total 
adolescent thought* 

(2) point out the main educational in^lications 
arising out of the present study* 

(3) To determine the effect of sex on Hindi* 

English, Science, Haths and social Science 
and Total achievement* 

( 4 ) TO fine out the relationship between combinatorial 
reaaoning and achievement in English, Hindi# 
HathsinSciencft and social science* 

HYPOTHfeiSMS. 

(1) There ie no sex^wiee sigal«icent difference 
on the score* of fifteen binary operations 
and total adolescent thought# ae well as for 





the conihihed gxoupa, 

(2) Xhero is no significant cotralaUon batwaon 
fifteen binary operations and total achievement 
in iingllsh# Hindi^h Maths# iacience and Social* 
i^cietioe of total aarople* 

(3) 'fheee is a hierarchy among the fifteen binary 
operations of propositional logic such that 
certain operations are preret 2 .uisita to subsequent 
operations# 

aaiLtoCgiOM OF yna sample 


Initially a sample of about 300 si^tdents (ISO 
boys and ISO girls) was dratim randomly from the 
students of five higher secondary isnglish medium schools# 
studying in grade xx» 

TOOLS OSSb 

A cotEibinatorial reasoning using sixteen binary 
operations during adolescence is selected in the 
present study# The frame of the test is given beloe t 

u#Mo#' '' ' ' ' Statement 

1# Raju and 1 robbed the bonk together* 

a» X robbed the bank on my oen* 

3*1 I am certain Kaju did not rob the bank 

4 , X robbed the bank tout i am not saying whether 

Aaju robbed the bank with me# 
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S»No* ;»tatotncnt; 

5 «t least on© of us robbed the bank, 

6 X certalttly did not rob the bank, 

7 X iim sure that Haju robbed the bank, 

0 i-je could not have cobbed the bank together* 

0 i^either o£ us robbed the bank* 

iO « Only on© of us robbed the bank* 

11, ^'^ju robbed the bank of his own* 

12* If we dia rob the bank, we did it toguther* 

13* Xf Kaju did not rbb the bank,l robbed it* 

14* X£ 1 robbed the b^k« aaju cobbed the bank, 

IS* 1£ I diu not rob the bank, i«aju did not 
rob it* 

16, If I did rob tlm bonk, i^aju did not rob it. 


£^rA4:iwj?ICAL OF 

x'h© stutluticel techniques used in the analysis 
of data are given below i 

1, :fhe value of oean eno standard deviation were 
determined for all the variables* 

a, The 't* was eiqployed to find out the significance 
of difference between mean related to different 
sub«group8 of the variables* 

3, 3 catter**diagra 8 t method of correlation was used 
for determining the relationship among the 
variables* 
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mjok yiMuiMOiii 


The Investigciitor has arrived at the following- 

(1) The eex difference in the comparative 
performance of boys ano girls on total adolescent 
thought as vjqII as for the combinuo groups 

was found to be different* The performance 
of boys Wt^re better than girls* 

(2) The comparative performance of Achievement 
is favouring boys in comparison to girls* 

(3) The coefficient of correlation bo tween measures 
of achiovemunt with total adolescent thought 
was founu to be significant at 0*01 level* 

Thus it can be conduced that as achievement 
increases adolesc«)t thought also increases* 

(4) The boys are better than girls in coc^inatorial 
reasoning ( logical thinking)* 

(5) The single set propositions appear logically 
prereguisite to the double set operations# 
and further# the aouble set operations i$>psar 
as prerequisites to the triple set i^rations* 

EI>UCATl<»i/il« XMPbXCATlCaWS AMD gU RTHSH RgaSAHCH 

The educational in^lications arising 

i^iaget's work are yet at the conjectural stag* within 

the context of this atuoy* it can be safely said 






that chlluren should b€» trained in carrying out the 
processes o£ thought rathor than products of thought 
and that too gradually* 

Before this happens* it is also necessary 
to determine the incidence of formal thought during 
adolescenee among uifferent populations of school 
going students using the four card prohiem once this 
is done* it is more difficult to study this variable 
in its widest variation in relation to other outside 
variables Hike intolligenco* personality traits 
sociO'^economlc status and other school subjects* 
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" Billu Aid Raiu'* ^awer Sheet 


Name : 


Age - 


1 . 


Statement 


Card 
1 No. 


Symbolic description of 
correct Cards 


Raju and I rotdoed the bank 
tbgether; 


2, I robbed the bank on my 
own. 


3 . I am certain Raju did not 
rob the bank, 

4. I robbed the bank but I am 
not saying whether Raju 
robbed the bank with me. 


5, At least one of us robbed 
the bank. 


6. I certainly did not rob 
the bank. 

7. I am sure that Raju robbed 
the bank. 

8. We could not have robbed 
the bank together. 

9. Neither of us robbed the 
bank. , 

10. Only one of us robbed the 
bank, 

11, Raju robbed the bank of 
his own. 

12. If we did rob the bank, ws 
did it together. 


13. If Raju did not rob tine 
bank, I robbed it. 


14. If I robbed the bank, 

Raju robbed the bank, 

15. If I did not rob the bank, 
Raju did not rob it. 


16. 


If I did rob the bank 
Raju did not rob it. 


9 
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fejld/d k>b Jk bank 
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Wo, I dy )iot jtob tk bank 




SjCQjftJiS Of _Gra«ia XI scienea 


^ m # 

AQ5ii<*emlc Achiovetnunt 


Total 

Achieve’ 

ment 

Eng Xish 

Hin^ 

Maths 

Jclonce 

6oc£ai 

£jClence 

i« 

66 

54 

72 

82 

75 

349 

2 

58 

37 

65 

80 

67 

327 

3 

69 

35 

68 

73 

75 

320 

4 

60 

68 

82 

87 

69 

366 

£» 

55 

42 

93 

75 

61 

326 

6 

74 

46 

78 

82 

71 

351 

7 

65 

59 

54 

80 

66 

324 

e 

64 

56 

69 

77 

60 

336 

9 

75 

60 

68 

79 

79 

361 

10 

58 

52 

73 

81 

60 

324 

11 

63 

76 

73 

as 

63 

360 

12 

56 

42 

65 

70 

63 

296 

13 

67 

33 

73 

73 

67 

313 

14 

b9 

49 

64 

77 

70 

329 

15 

57 

63 

56 

56 

68 

300 

16 

73 

47 

79 

82 

78 

359 

17 

54 

37 

92 

71 

35 

309 

18 

53 

38 

91 

90 

74 

346 

19 

7S 

70 

81 

88 

61 

375 

20 

60 

33 

61 

78 

60 

312 

21 

69 

5? 

97 

86 

77 

387 

22 

71 

56 

91 

80 

81 

379 

23 

64 

65 

81 

84 

66 

360 

24 

77 

49 

79 

88 

67 

360 

25 

82 

47 

75 

85 

66 

355 
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««chiovo 

meat 


Hlncii i)l€iths 

Science 

Social Sc« 

26 

66 

67 

95 

94 

71 

39S 

27 

72 

47 

84 

80 

65 

348 

28 

75 

43 

77 

65 

64 

324 

29 

67 

72 

78 

86 

71 

384 

30 

64 

47 

63 

84 

71 

354 

31 

76 

40 

33 

79 

65 

343 

32 

73 

57 

32 

77 

74 

363 

33 

66 

42 

81 

71 

66 

326 

34 

62 

62 

75 

73 

63 

335 

35 

69 

47 

60 

82 

69 

327 

36 

71 

58 

50 

70 

75 

332 

37 

61 

66 

85 

90 

79 

381 

38 

54 

57 

80 

81 

66 

338 

39 

63 

76 

50 

74 

67 

330 

40 

70 

66 

82 

74 

74 

366 

41 

69 

61 

41 

76 

68 

315 

42 

62 

62 

81 

83 

66 
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43 

71 

66 

75 

84 

77 
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44 

57 

73 

75 

82 

75 

362 

45 

49 

57 

50 

52 

62 

270 

46 

57 

55 

38 

65 

65 

280 

47 

53 

55 

60 

64 

59 
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48 

62 

69 

62 

76 

67 

336 

49 

60 

67 

47 

65 

69 

318 

50 

62 

68 

75 

70 

58 

341* 
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^•*'*®* --j Aca&imlc ro»ai 

iailiy HXlluX {4dt^hj} licioiic^S iriulCiiSiii ' AcflldVd" 

...... - .. . ^ . ^ Sclqftctt nK iin^_ 


5X 

73 

65 

81 

62 

75 

376 

S2 

69 

60 

35 

67 

67 

298 

S3 

68 

63 

58 

56 

SB 

303 

S4 

58 

58 

40 

64 

66 

286 

55 

77 

83 

98 

92 

70 

420 

56 

70 

75 

92 

80 

71 

388 

57 

64 

54 

64 

62 

56 

300 

56 

64 

70 

62 

65 

63 

324 

59 

40 

45 

48 

71 

58 

262 

60 

52 

64 

35 

64 

61 

276 

61 

65 

71 

45 

81 

65 

327 

62 

52 

62 

71 

70 

68 

323 

63 

56 

61 

81 

74 

74 

346 

64 

57 

55 

95 

85 

69 

361 

65 

59 

58 

96 

85 

74 

372 

66 

75 

55 

92 

89 

68 

379 

67 

69 

48 

75 

77 

74 

343 

68 

66 

67 

75 

80 

71 

359 

69 

53 

47 

47 

75 

64 

286 

70 

38 

S3 

49 

61 

59 

260 

71 

43 

48 

SO 

72 

65 

278 

72 

56 

68 

80 

79 

7$ 

358 

73 

72 

73 

98 

90 

73 

406 

74 

54 

52 

59 

69 

60 

302 

75 

65 

62 

73 

83 

70 

353 

76 

51 

64 

70 

57 

83 

375 








(iv) 






Xotal 

achieve 

ment 

Hindi, mtha 

Science social 
Science 

77 

54 

70 

75 

83 

69 

351 

78 

56 

56 

95 

87 

64 

358 

78 

58 

38 

62 

74 

72 

304 

80 

43 

35 

64 

69 

64 

277 

81 

51 

36 

31 

76 

63 

312 

82 

46 

43 

69 

34 

73 

315 

83 

43 

58 

60 

56 

51 

285 

84 

34 

65 

60 

68 

64 

319 

85 

33 

41 

48 

55 

60 

256 

86 

41 

58 

58 

64 

68 

289 

87 

53 

69 

84 

75 

68 

349 

8B 

36 

58 

B2 

63 

60 

299 

89 

55 

S3 

41 

61 

70 

280 

90 

50 

55 

32 

73 

70 

330 

91 

54 

58 

68 

67 

65 

312 

92 

40 

52 

62 

62 

71 

287 

93 

54 

63 

66 

67 

65 

317 

94 

48 

58 

71 

63 

49 

289 

95 

71 

70 

02 

90 

67 

300 

96 

52 

56 

48 

55 

60 

272 

97 

54 

61 

42 

63 

65 

205 

9B 

44 

65 

72 

79 

60 

320 

99 

51 

62 

84 

76 

67 

340 

100 

59 

65 

46 

65 

71 

306 





It 

Scores of Gr«ae XJ tJcience Girlis 




Agaasmlc 



Total 

MChiavo** 

ment 

English Hlindi iMatht? 

Uciencd 

ijocial 

Ociencs 

1 

78 

61 

76 

67 

SO 

332 

2 

78 

59 

94 

85 

74 

390 

3 

68 

57 

52 

55 

36 

268 

4 

67 

47 

56 

55 

36 

261 

5 

78 

50 

72 

59 

36 

295 

6 

69 

43 

54 

5j 

40 

259 

7 

73 

53 

74 

74 

74 

348 

d 

66 

49 

72 

87 

58 

332 

9 

77 

50 

44 

78 

66 

315 

10 

71 

51 

72 

55 

40 

289 

11 

65 

54 

54 

56 

42 

271 

12 

63 

46 

80 

62 

36 

287 

13 

61 

34 

60 

60 

36 

251 

14 

72 

57 

60 

63 

58 

310 

15 

78 

S7 

76 

68 

50 

329 

16 

67 

55 

56 

73 

72 

325 

17 

72 

45 

54 

67 

48 

286 

18 

74 

54 

72 

71 

60 

331 

19 

80 

58 

82 

77 

70 

367 

20 

78 

45 

62 

70 

68 

323 

21 

79 

57 

48 

64 

56 

306 

22 

77 

58 

90 

80 

68 

373 

23 

71 

40 

50 

58 

40 

359 

24 

77 

50 

66 

68 

56 

317 

25 

83 

57 

54 

74 

70 

338 








(Vi) 



26 

BO 

51 

58 

27 

74 

54 

74 

23 

78 

43 

66 

29 

76 

S2 

63 

30 

72 

61 

70 

31 

72 

50 

76 

32 

72 

51 

66 

33 

81 

48 

72 

34 

77 

55 

SO 

35 

85 

53 

79 

36 

82 

50 

74 

37 

75 

48 

54 

33 

71 

50 

38 

39 

88 

59 

92 

40 

BS 

65 

54 

41 

75 

52 

80 

42 

78 

56 

94 

43 

83 

53 

80 

44 

@0 

68 

92 

45 

38 

77 

88 

46 

72 

58 

74 

47 

76 

68 

78 

48 

84 

71 

84 

49 

84 

74 

88 


Si 


65 54 308 

65 48 3lj 

65 58 310 

74 74 344 

73 68 334 

73 52 323 

66 48 303 

67 48 316 

78 80 370 

77 76 370 

71 56 333 

58 46 2B1 

90 74 373 

80 84 403 

88 88 380 

69 60 336 

82 70 380 

69 52 337 

88 62 390 

89 60 402 

72 40 306 

80 46 350 

36 46 373 

60 362 

36 266 


SO 


72 


70 


36 

67 










(vii) 






Achieve¬ 

ment 

un^ll^h 

Uiuui 

Kdths 

Science 

Social3c« 

1^1 

72 

61 

70 

72 

43 

323 

52 

75 

57 

72 

70 

40 

314 

S3 

70 

44 

56 

61 

36 

267 

54 

75 

71 

88 

76 

52 

362 

S3 

77 

61 

76 

73 

44 

331 

55 

7i 

63 

72 

63 

36 

310 

57 

70 

55 

50 

SI 

36 

262 

58 

7B 

57 

58 

61 

56 

310 

59 

84 

69 

@8 

84 

70 

395 

50 

80 

70 

82 

83 

56 

371 

51 

74 


84 

69 

36 

326 

62 

75 

62 

60 

56 

36 

289 

63 

74 

47 

76 

67 

42 

306 

64 

74 

48 

5S 

64 

36 

282 

65 

85 

65 

76 

17 

50 

353 

66 

75 

53 

78 

71 

50 

327 

67 

72 

55 

70 

63 

36 

296 

68 

85 

55 

70 

69 

46 

32$ 

69 

73 

62 

74 

67 

SO 

326 

70 

83 

71 

88 

86 

66 

394 

71 

76 

63 

72 

66 

36 

315 

T4. 

75 

53 

56 

66 

46 

296 

73 

76 

58 

70 

01 

52 

345 

74 

77 

47 

46 

59 

30 

267 

75 

80 

60 

00 

76 

36 

332 






(viii) 


SmUtO, 


Academic Achlovaraent 


-rotal 

Achieve 

ment 

Hlncii 

i4ath3 

Science 

i.»ocial ijc* 

76 

62 

60 

48 

63 

63 

286 

77 

57 

60 

60 

62 

65 

304 

78 

50 

66 

90 

77 

67 

350 

79 

68 

60 

80 

64 

81 

374 

80 

61 

44 

36 

63 

64 

268 

QX 

64 

58 

69 

77 

68 

336 

82 

47 

36 

36 

46 

39 

206 

83 

63 

54 

36 

52 

47 

252 

84 

54 

41 

86 

64 

63 

308 

86 

43 

36 

62 

70 

66 

297 

86 

64 

36 

36 

45 

52 

243 

87 

59 

37 

36 

60 

50 

242 

88 

51 

36 

62 

63 

53 

264 

89 

50 

62 

71 

59 

47 

289 

90 

68 

46 

61 

52 

67 

294 

9% 

55 

36 

36 

48 

45 

220 

92 

69 

36 

68 

73 

75 

322 

93 

61 

57 

77 

75 

61 

331 

94 

75 

39 

71 

63 

58 

306 

95 

73 

44 

52 

57 

51 

277 

96 

60 

36 

61 

78 

60 

315 

97 

51 

36 

62 

63 

S3 

264 

98 

69 

50 

39 

57 

77 

292 

99 

65 ' 

59 

54 

80 

66 

324 

100 

64 

50 

66 

71 

63 

313 




.... 








